Online Appendix A: Implementation Manual (Not For Publication)
The experiment was implemented and managed by the Education Innovation Laboratory (EdLabs) at Harvard University.
SCHOOLS
EdLabs first presented the basics of the program to OKCPS district leaders on July 27, 2010, at which point it was decided to offer participation to schools with sixth and seventh grade students. District leaders informally provided schools with additional details as part of the recruitment process over the summer. On August 16, 2010, EdLabs presented the research design and program details to the OKCPS Board of Education, spurring further internal discussions about exactly which schools would be eligible to participate.
On August 25, 2010, the district identified all non-alternative district schools that served 6th or 7th grade students. On September 27, 2010, the principals and library media specialists (LMS) from those schools were invited to an introductory meeting to review the basics of the program and to prepare the process of starting the experiment in the subsequent weeks. Schools were also able to "opt out" of participating; however, all twenty-two schools elected to participate and allow consenting students to be randomized into treatment and control groups.
STUDENTS
Sixth and seventh grade students attending twenty-two elementary and secondary schools in OKCPS were eligible to participate in the experiment. Students were required to obtain parental consent to be a part of the study. Students received information packets on September 28, 2010 and were required to return a signed parental consent form by October 1, 2010 in order to be eligible for the lottery to determine participation. We received 1,907 student consent forms and randomized students into one of three treatment groups and a control group: (1) 490 students received a cell phone and were required to read books and complete quizzes about those books in order to receive phone credits on a biweekly schedule; (2) 490 students received a cell phone and daily text messages and were required to read books and complete quizzes in order to receive credits; (3) 490 students received a cell phone with daily text messages and a fixed number (i.e. non-performance-based) of credits on a monthly schedule; and (C) 437 students did not receive a phone. Phones pre-loaded with 300 airtime credits were distributed to schools on the morning of October 8, 2010. Students in treatments (1) and (2) were eligible to earn credits by reading books starting on October 11, 2010. Students last received credits on May 18, 2011. Students or their parents could opt to return the phone or discontinue active participation in the program at any time.
TEXT MESSAGING
We worked closely with Droga5, an advertising firm based in New York City, to determine the messaging and branding components of the program. We met initially with Droga5 to discuss the types of text messages that would be written and sent to students on a daily basis.
Writing text messages throughout the year was a collaborative and iterative process. Text messages were sent to students in the appropriate treatment groups on a daily basis, including weekends, at approximately 6:00 p.m. Messages were divided between "informative" and "persuasive" messages. Through the duration of the program, Droga5 drafted persuasive messages and sent to us for review; concurrently, we drafted informative messages based on our understanding of the relationship between educational attainment and relevant life outcomes gleaned from national data sets and sent potential messages to Droga5 for review. Approved messages were sent to TracFone for distribution.
SOFTWARE AND INCENTIVE STRUCTURE
The Accelerated Reader platform allows students to select from a vast library of popular literature to demonstrate their knowledge of its plot. Upon finishing a book, each student took an Accelerated Reader (AR) computer-based comprehension quiz, which provided evidence as to whether the student read the book. Each book in AR is assigned a point value based on length and difficulty. Students were allowed to select and read books of their choice and at their leisure, not as a classroom assignment. The books came from the existing stock available at their school (in the library or in the classroom), though additional copies of books that proved to be particularly popular were ordered during the year.
For those students required to read books in order to receive credits, the incentive scheme was strictly linear: each point earned during each biweekly reward period translated to ten phone credits. Because phone credits could only be distributed (i.e. uploaded electronically) in increments of 200, point earnings of less than or greater than a multiple of 20 were banked and carried over to subsequent reward periods. Once a student reached or passed any 20 point interval, blocks of 200 credits were uploaded at the next scheduled "payday" according to the predetermined biweekly reward schedule. For students who received a fixed stipend of credits, 200 credits were uploaded to their account by EdLabs according to a pre-determined monthly schedule.
PHONE PROBLEMS
A spreadsheet was established to track all student phone issues throughout the program. Once per week, the Project Manager would update the spreadsheet and send it to Droga5. Droga5 would then communicate all phone issues to the Million TracFone representative. TracFone troubleshot phones, and remedies would be communicated back to Droga5, then the Project Manager, and then the LMS if appropriate.
The most common phone issue was blocked SIM cards, which occurred when students attempted to lock their phones with a four-digit passcode, then forgot the passcodes and entered incorrect passcodes three times. A blocked SIM would require a new SIM to be shipped from TracFone to the student's school, where LMS would have to replace the card. Typically the SIMS were pre-activated, so they required no further action from the LMS other than adding the new SIM to the correct students' phones. However, there were a few cases toward the end of the year in which it was possible to expedite fixing phones by shipping un-activated SIMs, and having LMSs call TracFone to complete the activation. The first 10-15 students who reported their phones stolen had them replaced. Subsequently, students who reported their phone as lost or stolen had their SIM-card deactivated and no longer received informational text messages, monthly uploads of credits, or credits in exchange for accumulating Accelerate Reader points.
All other issues were addressed remotely by TracFone, or via instructions emailed to the LMS to resolve the problem.
SITE VISITS AND PROGRAM MONITORING
In an effort to gather extensive qualitative data on the implementation of the experiment, EdLabs conducted brief site visits to all twenty-two experimental schools. EdLabs observed classrooms and interviewed students, teachers, and school leaders. These visits helped to ensure fidelity of implementation and allowed EdLabs to share best practices among LMS to improve program implementation. Starting in November and continuing into January, we visited schools and reviewed the basics of the program with treatment students to reinforce their understanding.
To diagnose specific misunderstandings of the reward algorithm or distribution system, we also administered brief quizzes to check for student understanding. We revisited schools with particularly low quiz scores to target specific areas of misunderstanding. By the end of this cycle, students scored an average of 79 percent on the quiz, in response to questions about the basics of the program, including the incentive structure, reward schedule, and how to report phone problems.
Online Appendix B: Data Appendix (Not For Publication)

OKC Public School Administrative Data
Attendance Rates
Individual attendance rates account for all presences and absences for each student, regardless of which school the student had enrolled in when the absence occurred, as long as the student was enrolled in OKCPS. The attendance rate is calculated by dividing the number of days present by the number of days a student was enrolled in the district during the 2010-2011 school year. The attendance rate is standardized over the OKCPS district to have a mean of zero and a standard deviation of one.
Free Lunch Status
Controlled regressions include a dummy variable equal to one if a student is eligible for free or reduced-price lunch and zero otherwise. Free lunch status is recorded in the district enrollment files.
Socioeconomic Status
Controlled regressions include a dummy variable equal to one if a student is identified as economically disadvantaged and zero otherwise. Socioeconomic status is recorded in the district enrollment files.
Special Education Services
Controlled regressions include a dummy variable equal to one if a student has an Individualized Education Program (IEP) and is eligible to receive special education services. IEP status is recorded in the district enrollment files. Whether a student is eligible to receive special education services as part of an IEP is determined by the OKCPS Special Services Office.
English Language Learner Status
Controlled regressions include a dummy variable equal to one if a student is designated as an English Language Learner. English Language Learner status is recorded in the district enrollment files. Whether a student is designated as an English Language Learner is determined by the OKCPS Language and Cultural Services Office.
Behavioral Incidents
Behavioral incidents are recorded in the district behavior file, counted, and summed for each student by student id. Behavioral incidents are recorded individually by date of infraction, as well as cumulatively, as a count of the total number of times a student was involved in a behavioral incident throughout the year, regardless of the length or nature of the incident.
Suspensions
Suspensions are recorded in the district behavior file, counted, and summed for each student by student id. Suspensions are recorded individually by date of infraction, as well as cumulatively, as a count of the total number of times a student was suspended throughout the year, regardless of the length or nature of the suspension.
Race/Ethnicity
We code the race variables such that the five categories --white, black, Hispanic, Asian and other --are collectively exhaustive and mutually exclusive. Hispanic ethnicity is an absorbing state. Hence "white" implies non-Hispanic white, "black" non-Hispanic black, and so on.
State Test Scores
We observe results from the Oklahoma Core Curriculum Criterion Referenced Tests (CRT) in math and ELA. For ease of interpretation, we normalize raw scores to have a mean of zero and a standard deviation of one within grades and subjects for 2010-2011 scores, when they are used as outcomes in our analysis and for 2009-2010 scores when they are reported in the summary statistics. Raw and controlled regressions control for non-normalized 2009-09 and 2009-2010 scale scores from district testing files as well as their squares and cubes. We report results normalized both to the OKCPS distribution and to the national distribution. To normalize state test scores to the national distribution, we standardize CRT scores to the state of Oklahoma, calculate predicted scores on the National Assessment of Educational Progress (NAEP) using the distribution of NAEP scores in Oklahoma, and then standardize those predicted scores to the national distribution of NAEP scores.
ACT scores
ACT scores are normalized to the national distribution of the most recent test score of the graduating class of 2015-2016. Students who were in 7 th grade at the time of the experiment would have been members of that graduating class if they completed each grade on time; an analysis of the trend in ACT scores in each subject over the past 3 years shows no statistically significant change from year to year and thus we felt comfortable using these scores to also normalize the scores of the class of 2016-2017 (students in 6 th grade at the time of the experiment).
Treatment
Our randomization files record which students were randomized into each treatment arm and the control group. Each treatment is recorded as a binary variable equal to one if the student was randomized into that arm of treatment and zero if a student was randomized into the control group. When regressions are run on multiple treatment groups, an additional binary variable was created that is equal to one if a student was randomized into any of the treatment arms being analyzed and zero if the student was randomized into the control group.
Teacher Value-Added
Teacher value-added scores are a measure of the independent impact of teachers on student growth. (check all that apply)" we coded each possible response as a separate binary variable equal to one if the student checked that response and zero if a student checked at least one other response but left that one blank. The outcomes include: "Students are working harder," "Students are studying more together," "Students are more competitive with each other in a good way,"
"Students are more competitive with each other in a bad way," "Students and teachers interact more," or "No difference." We code a binary variable equal to one if students respond "students are working harder" and zero otherwise.
The students were also asked quiz questions about the importance of educational attainment based upon text messages that students in the information treatment groups received.
We use the following questions in our analysis (correct answers are in italics):
(1) "True or false: college graduates make 54% more money than college dropouts."
A. True hence, we consider it a placebo question.
US Census Data
Black Dissimilarity Index
The Black Dissimilarity Index is a measure of neighborhood segregation relative to the full city (Jahn, Schmid, and Schrag 1947) . The racial composition of each zip code of taken from the 2000 United States Census, available at http://www.census.gov/epcd/www/zipstats.html. The dissimilarity index is defined as follows: 
Poverty Rates
Poverty rate data by zip code was taken from the 2000 United States Census, available at http://www.census.gov/epcd/www/zipstats.html and merged to pre-treatment students address records from district enrollment administrative files.
Appendix Table 1 (6) and (7) represent the sample means of the variable indicated in each row for the group indicated in each column The treatment groups are restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools experimental schools who opted into the randomization for the field experiment. Column (3) reports the p-value from a test of equality between non-participating and participating students for the given variable. Columns (8), (9), and (10) report p-values from a test of equality between each treatment group and the control control group for the given variable. The joint F-tests report the p-value from a test of the null hypothesis that there are no differences between the given groups across all reported variables in the table.
Appendix Table 2 First stage estimates report the causal effect of treatment on the percentage of the year each student had access to a functioning Million cellular phone (number of days without a reported phone problem divided by 225), controlling for our full set of covariates. Reduced form estimates mirror the ITT estimates presented in earlier tables. 2SLS estimates use randomized assignment to a treatment group to instrument for time spent with access to a functioning phone; the estimates can be interpreted as the effect of spending a full year with phone access for treated individuals in each treatment group. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Notes: This table reports ITT estimates for the effect of being offered a chance to participate in the field experiment on a variety of outcomes. All regressions only control for school fixed effects. The sample is restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools. Randomization was done at the student level. Treatment is defined as returning a signed consent form to participate and being lotteried into the specified treatment group. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Notes: This table reports OLS estimates for the effect of receiving a full dose of informational and persuasive informational texts for individuals in the informational treatment groups who experienced some period of time without access to a functioning phone. Columns (1) and (2) respectively report the coefficient on the proportion of informational and persuasive texts a student received. A student is considered to have received a given informational or persuasive text if he or she was randomly assigned to an informational treatment group and did not report a problem with his or her phone (e.g., technical problems, stolen phone, lost phone, etc. Column (3) All regressions include school fixed effects and controls for 2009 state test scores, 2010 state test scores, and their squares and cubes. The sample is restricted to individuals in the informational treatment groups who experienced some period of time without access to a functioning phone. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level. (2), (3), (4) and (5) present the percentages for students randomly assigned to the given treatment arm. Notes: This table reports ITT estimates for the effect of being offered a chance to participate in the field experiment on students' answers to select survey questions that capture effort. The bottom row is a summary index equal to the average of the standardized value of each of the preceding variables. Each standardized outcome is renormed using the mean and standard deviation of the control group. All regressions include school fixed effects and controls for student grade, gender, race, SES, special education status, and English language learner status, as well as 2009 state test scores, 2010 state test scores, and their squares and cubes. The sample is restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools. Randomization was done at the student level. Treatment is defined as returning a signed consent form to participate and being lotteried into the specified treatment group. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix
Appendix Tables 3 and 4 . The first row reports ITT estimates for the common sample with valid demographic information for all the subgroups we consider. Within the racial subgroups, we limit our analysis to racial groups represented by at least 100 students in the common sample. In addition to the racial subgroups represented in panel B, there are 40 Asian students, 77 Native American students, and 3 multi-racial students in the common sample. Randomization was done at the student level. Treatment is defined as being lotteried into the specified treatment group and returning a signed consent form to participate. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Table 7B Tables 3 and 4 . The first row reports ITT estimates for the common sample with valid demographic information for all the subgroups we consider. Within the racial subgroups, we limit our analysis to racial groups represented by at least 100 students in the common sample. In addition to the racial subgroups represented in panel B, there are 40 Asian students, 77 Native American students, and 3 multi-racial students in the common sample. Randomization was done at the student level. Treatment is defined as being lotteried into the specified treatment group and returning a signed consent form to participate. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Table 7C Tables 3 and 4 . The first row reports ITT estimates for the common sample with valid demographic information for all the subgroups we consider.
Within the racial subgroups, we limit our analysis to racial groups represented by at least 100 students in the common sample. In addition to the racial subgroups represented in panel B, there are 40 Asian students, 77 Native American students, and 3 multi-racial students in the common sample. Randomization was done at the student level. Treatment is defined as being lotteried into the specified treatment group and returning a signed consent form to participate. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Table 9 . Column (2) reports lower Lee Bounds. These bounds are generated by predicting the residuals from a regression of the ACT outcome of interest on baseline test scores, demographics, and treatment-year test scores within the control group only. The treatment group is then sorted and individuals with the largest residuals from the regressions are removed from the regression to equate ACT-taking rates between treatment and control. The resulting Lee lower bounds are from an OLS regression identical to our main specification after trimming the sample in this way. Column (4) reports upper Lee Bounds. These bounds are generated by the same process as lower Lee Bounds, except individuals with the smallest residuals are removed from the regression to equate response rates between treatment and control. Columns (3) and (5) report p-values on the null hypothesis that the treatment coefficients from theLEE bounds are equal to the treatment coefficient from the main ITT specification for the treatment group indicated in the panel title. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Notes: This table reports ITT estimates for the effect of being offered a chance to participate in the field experiment for students who go on to take the ACT. Column 1 presents means for students that were randomly assigned to the the control group. Questions are coded as a 1 if the student answered the question correctly and a 0 otherwise. All regressions include school fixed effects and controls for student grade, gender, race, SES, special education status, and English language learner status, as well as 2009 state test scores, 2010 state test scores, and their squares and cubes. The sample is restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools. Randomization was done at the student level. Treatment is defined as returning a signed consent form to participate and being lotteried into the specified treatment group. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Table 10 (6) and (7) represent the sample means of the variable indicated in each row for the group indicated in each column The treatment groups are restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools experimental schools who opted into the randomization for the field experiment. Columns (3) and (8) report the p-value from a test of equality across treatment indicators (or experimental group indicators) from a regression of the variable in each row on indicators for each treatment group and the control group (or experimental group status). The joint F-tests report the p-value from a test of the null hypothesis that there are no differences between the given groups across all reported variables in the table.
Appendix Table 11A Notes: This table reports ITT estimates for the effect of being offered a chance to participate in the information treatment arm on a subset of direct and indirect outcomes for a variety of subgroups. Columns indicate outcome measure, and rows indicate the subgroup to which the regression sample is limited. All regressions compare the information treatment group with the control group. Regressions follow the same specification as Tables 3 and 4 . Panel A presents ITT estimates for students based upon the Black Dissimilarity Index score of their zip code relative to the rest of the experimental group. Panel B presents ITT estimates for students based upon the poverty rate of their zip code relative to the rest of the experimental group. Panel C presents ITT estimates based upon the average Teacher Value-Added score of each student's math and reading/ELA teachers relative to the rest of the experimental group. See Online Appendix B for details about the construction of the Black Dissimilarity Index, zip code poverty rates, and TVA scores. The last row in each panel reports a p-value on the null hypothesis that treatment coefficients across the subgroups in that panel are equal for the indicated outcome. Randomization was done at the student level. Treatment is defined as being lotteried into the specified treatment group and returning a signed consent form to participate. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Tables 3 and 4 . Panel A presents ITT estimates for students based upon the Black Dissimilarity Index score of their zip code relative to the rest of the experimental group. Panel B presents ITT estimates for students based upon the poverty rate of their zip code relative to the rest of the experimental group. Panel C presents ITT estimates based upon the average Teacher Value-Added score of each student's math and reading/ELA teachers relative to the rest of the experimental group. See Online Appendix B for details about the construction of the Black Dissimilarity Index, zip code poverty rates, and TVA scores. The last row in each panel reports a p-value on the null hypothesis that treatment coefficients across the subgroups in that panel are equal for the indicated outcome. Randomization was done at the student level. Treatment is defined as being lotteried into the specified treatment group and returning a signed consent form to participate. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level.
Appendix Tables 3 and 4 . Panel A presents ITT estimates for students based upon the Black Dissimilarity Index score of their zip code relative to the rest of the experimental group. Panel B presents ITT estimates for students based upon the poverty rate of their zip code relative to the rest of the experimental group. Panel C presents ITT estimates based upon the average Teacher Value-Added score of each student's math and reading/ELA teachers relative to the rest of the experimental group. See Online Appendix B for details about the construction of the Black Dissimilarity Index, zip code poverty rates, and TVA scores. The last row in each panel reports a p-value on the null hypothesis that treatment coefficients across the subgroups in that panel are equal for the indicated outcome. Randomization was done at the student level. Treatment is defined as being lotteried into the specified treatment group and returning a signed consent form to participate. Heteroskedasticity-robust errors are reported in parentheses below each estimate. The number of observations in each regression is reported directly below the standard errors. *** = significant at 1 percent level, ** = significant at 5 percent level, * = significant at 10 percent level. Notes: This table reports summary statistics for students in each Black Dissimilarity Index subgroup. Columns (1), (2), (3), (4), (6), (7), (8) and (9) represent the sample means of the variable indicated in each row for the group indicated in each column The treatment groups are restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools experimental schools who opted into the randomization for the field experiment. Columns (5) and (10) reports the p-value from a test of equality across treatment indicators from a regression of the variable in each row on indicators for each treatment group and the control group within each subgroup. The joint F-tests report the p-value from a test of the null hypothesis that there are no differences between the given groups across all reported variables in the table.
Appendix Table 12B (2), (3), (4), (6), (7), (8) and (9) represent the sample means of the variable indicated in each row for the group indicated in each column The treatment groups are restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools experimental schools who opted into the randomization for the field experiment. Columns (5) and (10) reports the p-value from a test of equality across treatment indicators from a regression of the variable in each row on indicators for each treatment group and the control group within each subgroup. The joint F-tests report the p-value from a test of the null hypothesis that there are no differences between the given groups across all reported variables in the table. Notes: This table reports summary statistics for students in each TVA subgroup. Columns (1), (2), (3), (4), (6), (7), (8) and (9) represent the sample means of the variable indicated in each row for the group indicated in each column The treatment groups are restricted to randomly selected 6th and 7th grade students in Oklahoma City Public Schools experimental schools who opted into the randomization for the field experiment. Columns (5) and (10) reports the p-value from a test of equality across treatment indicators from a regression of the variable in each row on indicators for each treatment group and the control group within each subgroup. The joint F-tests report the p-value from a test of the null hypothesis that there are no differences between the given groups across all reported variables in the table.
